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Scientific American 


Nancy laboratory where the rays were first discov- 
ered. Charpentier, who has assiduously advocated the 
existence of the N-rays, has outdone, from the stand- 
point of sensationalism, anything that Blondlot him- 
self has announced. He has proclaimed in no less an 
organ than the staid Comptes Rendus that the nerv- 
ous system of the living organism can be mapped out 
by means of a fluorescent screen, because the nerves 
have the peculiar property of rendering the N-rays un- 
usually luminous. That it should thus be possible to 
measure the force of muscular contraction, to note the 
activity of the brain, and indeed, to trace by substances 
rendered phosphorescent, the general arrangement of 
nerves in the human system, seems an extraordinary 
feat. 

Prof. Wood of Johns Hopkins University has made 
probably the most thorough inquiry into the subject, 
and has come to the conclusion that even the photo- 
graphic proof offered by Blondlot must be rejected, be- 
cause the exposures were not timed with scientific 
accuracy. It must be confessed, however, that Prof. 
Blondiot, according to information he has supplied to 
the editor of this journal, has repeated his photo- 
graphic experiments with instruments more precise 
than those which Prof. Wood has so justly objected 
to, with the result that in his opinion the existence of 
the N-rays is more firmly established than ever. Al- 
though we have ourselves been inclined to give Prof. 
Blondlot the benefit of the considerable doubt there is 
in this matter, because of the unusual skill in obser- 
vation that seems necessary, still we must confess that 
the N-rays must be studied with more exact means 
than those adopted by Blondlot, before they can take 
their place with radium, thorium, and pyro rays as 
new discoveries. In Great, Britain and Germany, the 
existence of these doubtful N-rays is boldly denied. 
At the University of Glasgow seven skilled observers 
were unable to note any of the characteristic phenom- 
ena of the rays. In Germany, Prof. Lumner has in- 
geniously shown that many of the N-ray experiments 
can be imitated without employing any of the means 
prescribed by Blondiot. and that the effects observed 
may be referred to processes taking place in the eye 
itself. On the whole, the best that we can do is to 
place a question mark beside the N-rays and hope that 
the coming year may end a debate over which too 
much ink has been spilled. 

CIVIL ENGINEERING. 

Probably the most important event in the world of 
civil engineering during the year was the opening of 
the Rapid Transit Subway in this city. While this 
is not by any means the first subway built to accom- 


modate the passenger trafic of a large city, 
it is certainly the first attempt to provide 
a genuine express service over 4&4 four-track 


tunnel road. The system has been in operation 
long enough to prove that it ts possible to run an 
underground service of fast train’ under short head- 
way with a minimum of risk and a maximum of 
punctuality and general comfort—all below the surface 
of the ground and entirely independent of street traf- 
fic. Its success has sounded the doom of the elevated 
railway, as such, and most of those who read these 
lines will see the day when every elevated structure 
will be removed from our streets, and when practically 
all the main avenues of surface travel will be dupli- 
cated by a system of electrically-operated subways 
constructed beneath them. This year has seen the 
completion of the first of the two single-track tunnels, 
which will serve to connect the New Jersey surface 
trolley system with the underground system in New 
York. The second or northerly tunnel is making un- 
expectedly rapid progress, thanks to a new shield of 
excellent design, and is now nearly one-half completed. 
Work is in active progress on the Pennsylvania Rail- 
road tunnels from New Jersey to Long Island; the 
shafts have been driven, and the tunnel excavation is 
under way. The huge excavation at the site of the 
terminal station is making fair progress; but it must 
necessarily be many months before it can be carried 
down to a uniform depth of forty feet below the street 
level over an area measuring 500 feet in width by 
1,800 feet in length. Toward the close of the year 
the plans were made public of the large terminal sta- 
tion to be built by the New York Central Railway at 
the site of the present Grand Central station. This 
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power central stations, located one on the Hudson 
River, and one on the East River. The past year has 
seen the opening of the unique system of freight sub- 
ways, which has been built below the business por- 
tion of the city of Chicago. It includes a series of 
trunk lines running beneath the principal streets, 
with feeder lines extending below the cross streets, 
whereby freight may be taken from the terminal sta- 
tions of the great roads that center in Chicago direct 
to the shipping floors of the various business houses. 
Twenty miles out of the sixty miles of tunnels com- 
templated by this scheme have been completed. Limi- 
tations of space prevent any lengthy reference to the 
extension of the subway systems in the leading cities 
of Europe. The power station at Chelsea, London, the 
second largest in the world, built for the operation of 
those underground roads in London which were form- 
erly operated by steam, is approaching completion ; 
and excellent progress has been made in the con- 
struction oi the various deep tunne] roads that are 
under construction below that city. Work has also 
been prosecuted vigorously on the ambitious scheme 
of subways laid out below the city of Paris; and care 
is being taken, both in the construction of station 
exits, and of the rolling stock, to provide against a 
repetition of the loss of life by fire and suffocation 
which occurred last year. Although several bridges 
that will be among the largest in the world are under 
construction, none of them have been opened during 
the past twelve months. These include the monu- 
mental, bridge at Quebec, crossing the St. Lawrence, 
which when completed will contain the longest span, 
1,800 feet, of any bridge in existence; the cantilever 
bridge over the East River, at Blackwell’s Island, 
which includes two notable river spans, one 984 feet 
long, and the other 1,182 feet in length; and the Man- 
hattan suspension bridge over the East River, with a 
main span of 1,470 feet and a suspended floor of 120 
feet in width. The piers and anchorages of the former 
bridge are completed, and the erection of the steel 
work is about to begin. Of the Manhattan suspension 
bridge, than which there is not a great engineering 
structure in the wide world more urgently needed, 
nothing has been completed beyond the masonry piers, 
and three years of valuable time have been lost as 
the result of this great work being made the mere sport 
of municipal politics. The preliminary investigation of 
the Panama Canal Commission has resulted in the agi- 
tation of the question of building a sea-level canal, as 
originally planned by De Lesseps. The surveys have 
shown that it is possible to divert the floods of the 
Chagres River to the Pacific by cutting an eight-mile 
tunnel through the divide; and although a sea-level can- 
al will cost fifty per cent more, and take twice as long 
to build, as a canal with locks and a 90-foot summit 
level, the indications are that this will be the plan 
finaily accepted. 
STEAM AND ELECTRICAL RAILROADS. 

The statistics of the steam railroad system of the 
United States show that over 4,000 miles of new road 
was built last year, bringing the total up to the re- 
markable figure of about 207,000 miles, on which the 
annual traffic receipts amount to nearly $2,000,- 
000,000, and the net receipts to nearly $700,000,000. 
Apart from the pending introduction of electric in 
place of steam haulage on trunk railroads, there is 
nothing strikingly new to record, either in the con- 
struction of the roadbed or in the equipment of our 
railroads. The really stupendous work of relocating and 
reconstructing the western transcontinental roads, and, 
to a less extent, some of the eastern roads, has been 
prosecuted during the year, though on a more moder- 
ate scale than characterized the year preceding, the 
Pennsylvania system in particular having greatly re- 
duced its expenditures for reconstruction. The size 
and weight of rolling stock appears to have about 
reached its practical limit, at least as far as passenger 
and freight cars are concerned. Not so however with 
the motive power; for at the St. Louis Exposition 
there were shown two freight locomotives, one of 
which, a Baldwin tandem-compound type built for 
the mountain division of.the Santa Fé system, weighed 
287,240 pounds; while the other, built by the Ameri 
ean Locomotive Company for the mountain division 
of the Baitimore & Ohio Railroad, weighed 334,500 
pounds. The coming type for express passenger serv- 


ice is the four-cylinder, balanced compound, either of © 


the De Glehn type, with the pairs of high-pressure and 
low-pressure cylinders driving on separate axles, or of 
another type, that finds much favor, in which all four 
cylinders connect to a single axle. 


used on the New York Central, and the latter by the 
Baldwin type, as built for the Chicago, Burlington & 
Quincy Railroad. The speed of passenger trains has 
accelerated somewhat during the year, but it has evi 


dently about reached the limit, at least under steam 


traction. In the speed and number of trains run the 





ours In the United States, although there are no trains 
in Europe that have so high a scheduled running sp 
as those that are put in service between Philadelg 
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and Atlantic City during the summer season. As the 
result of the construction of more powerful locomotives 
for their express trains, the English railroads have 
again taken the lead in fast running, for they now 
maintain in regular service a total of fifty-three daily 
trains scheduled to make a speed of 55 miles an hour 
and over from start to stop, the speeds ranging from 
55 miles to 61.7 miles per hour. France has a total 
of thirty-five daily express trains with schedule speeds 
of from 55 to 60.8 miles per hour. Mention should 
be made of the run on the Great Western Railway, 
England, made during the year, when a train took 
the American mails from Plymouth to London, a dis- 
tance of 246% miles, at an average speed of 65.49 
miles per hour for the whole journey, the last 36 miles 
being covered at a rate of 79.17 miles per hour. The 
great weight of American express trains prohibits any 
such speeds as these in regular everyday service, but 
with the advent of electrical traction on our trunk 
railroads it is probable that we shall take the lead in 
express service. 

This brings us to the question of the application of 
electric traction to the trunk lines, not merely for 
their suburban service, but for long-distance travel 
between widely-separated centers. Pioneer work on 
a most ambitious scale has been begun by the New 
York Central in the electrifying of its terminal sta- 
tion and suburban traffic. Undoubtedly the most in- 
teresting feature of this work is the fact that the 
express service will be operated electrically for a dis- 
tance of forty miles out of New York; and upon the 
results obtained with the powerful electric locomotives 
now being built at Schenectady will depend, to an ex- 
tent that cannot just now be definitely stated, the 
question of the extension of electric traction over such 
stretches of road as lie between New York and Chi- 
cago, Boston, Pittsburg, and Washington. In this con- 
nection mention should be made of the competitive 
trials now being carried out in Germany between steam 
and electric traction over the Berlin-Zossen stretch of 
road, on which a speed of 131 miles an hour was reach- 
ed by an electric car in 1903. Several high-speed ex- 
press locomotives of special design are being tested; 
but up to the present time there have been no results 
that would give reason to believe that for hauling 
heavy trains at speeds of 80 to 100 miles an hour the 
steam locomotive can compete with electric traction. 

On the other hand, the results already obtained 
during the experimental runs of the New York Cen- 
tral electrical locomotive on a six-mile stretch of their 
track near Schenectady are very satisfactory. The trial 
track is only six miles in length, and consequently 
there is not time for the locomotive to reach the limit 
of its acceleration when hauling trains of different 
weights; but the data thus far secured prove that this 
electrical locomotive has all the powers of rapid accel- 
eration which is one of the best features of this form 
of traction. Its total weight is 95 tons; its maximum 
horse-power, 3,000; and the maximum drawbar pull is 
32,000 pounds. It is of the gearless type, that is to 
say, the armatures are mounted direct on the axles, 
and the field magnets are rigidly connected to the 
frame. Already, in the course of the tests, a speed of 
63 miles per hour has been reached with an eight-car 
train, and 72 miles per hour with a four-car train; and 
in the starting test a speed of 30 miles per hour has 
been reached in 60 seconds with an eight-car train, 
weighing with the locomotive 431 tons, which is an ac- 
celeration of one-half mile per hour per second. With 
a four-car train weighing with locomotive 265 tons, 
the acceleration was at the rate of 0.8 of a mile per 
hour per second. If we remember that this locomotive 
was built to do certain work and no more, we can see 
what possibilities of increase in the weight of trains 
and in the running speeds exist in the electric locomo- 
tive. This engine weighs 95 tons, and can possibly 
develop a maximum horse-power as high as 3,500. It 
would be quite feasible to build a locomotive for high- 
speed service, of 5,000 horse-power and 125 tons weight, 
that would not overtax the track and bridges. How- 
ever, if the New York Central venture leads to the gen- 
eral electrification of the trunk road for long distances, 
it is probable that the Sprague system of multiple- 
control, with the motors on the car axles, will be pre- 
ferred. Meanwhile the trolley road systems through- 
out the country are gradually approaching the steam 
railroads in the solidity of their tracks, the size of 
their rolling stock, and the general comfort of travel. 
Already on interurban roads the electric sleeping car 
and the electric dining car have made their appear- 
ance, and are giving good satisfaction. 

~ MERCHANT MARINE, 

There are several respects in which the year just 
Closed is a notable one in the annals of the merchant 
Marine. In this country we have seen the putting 
into commission of the “Minnesota,” the first of two 
huge American-built freight and passenger steamers 
of the type that is now becoming so generally popular. 
This vessel is 630 feet long, 73 feet broad, and 56 feet 
i molded depth, with a displacement at a draft of 
36% feet of, say, 35,000 tons. These two vessels will 
Bly on the Pacific between Seattle and Oriental ports. 


Another notable vessel of the same type is the “Baltic” 
uf the White Star Line, which made her maiden trip 
to this port during 1904. With a length of slightly 
over 725 feet, a beam of 75 feet, and a molded depth 
of 49 feet, this vessel has a total displacement at max- 
imum draft of 40,000 tons, and she is at present, on 
every point of comparison, the largest ship in the 
world. The most important event of the year, per- 
haps, was the recommendation of the expert commis- 
sion of the Cunard Company that turbine engines be 
installed in the two new Cunarders, and the letting of 
the contract for building these vessels, each of which 
will cost about six and a half million dollars. The 
money for their construction is loaned by the British 
government, which has the privilege of taking them 
up at short noticé for use as.armed cruisers, The lat- 
est authentic figures regarding the dimensions of these 
ships are as follows: Length over all, 790 feet; beam, 
87% feet; molded depth, 60 feet; horse-power, 75,000, 
distributed among four shafts, The speed will be 25 
knots an hour; but judging from the excellent results 
obtained in recent vessels propelled by turbines, it is 
not unlikely that 26 knots will be reached on the trial 
trip. The year has seen the launch of the “Victorian,” 
the first ocean liner to be equipped with turbines; and 
the vessel will make her maiden trip some time dur- 
ing the present year. Mention should also be made 
of the passage of the turbine-propelled freight and 
passenger steamship, the “Loongana,” from Glasgow 
to Australia in thirty and a half days, the speed vary- 
ing from 16 to 18 knots an hour. The turbines 
showed superior economy, and an all-round greater 
efficiency in service of this character over the ordi- 
nary reciprocating engines. 
NAVAL AND MILITARY. 

The lessons of the Russo-Japanese war are bound 
to have a marked effect upon the design of naval and 
military war material. Already, indeed, the naval cam- 
paign has shown its effect in the latest designs for 
warships authorized by various governments. It is not 
our intention at this time to give any resumé of the 
events and lessons of this conflict, and we shall re- 
serve such matter for an article in our succeeding 
issue; but we may here point out that the tactics of 
the Japanese in electing to fight their naval engage 
ments at extremely long ranges, frequently twice as 
great as that employed during the battle of Santiago, 
has shown the great value of high-powered ordnance, 
especially if it is mounted on a ship that possesses 
superior speed. It is the carrying powers of the big 
gun that render accurate and destructive long-range 
shooting possible; and if the ship that mounts the 
heavier artillery also possesses higher speed, she can 
choose her distance and play upon the enemy without 
his being able to make an effective reply. This was 
done by the Japanese, both in the engagement between 
battleships on August 10, and the engagement between 
armored cruisers a few days later. Consequently in 
the latest designs for British battleships of the “Lord 
Nelson” class, the 6-inch gun is abolished altogether, 
and the armament consists of four 12-inch and ten 9,2- 
inch, all carried in turrets on the upper deck, with a 
command of from 22 to 26 feet above the waterline. 
The new Japanese battleships have four 12-inch, four 
10-inch, and twelve 6-inch guns. The latest Russian 
battleships now building in the Baltic are to carry 
four 12-inch and twelve 8-inch guns, and it is not un- 
likely that our next new battleship designs will pro- 
vide for four 12-inch and ten 10-inch guns, all in tur- 
rets. The war has brought about some marked changes 
in the relative standing of the navies of the world. 
At its opening Russia stood third in a comparison on 
paper of naval! strength. To-day she has lost seven 
battleships, four armored cruisers, seven protected 
cruisers, and several gunboats and destroyers, of a 
total displacement of about 175,000 tons; and these 
ships are the very cream of her navy, being of her 
latest construction. This loss forces her to drop from 
third to fifth position. If the Baltic fleet should be 
sunk or captured, which certainly is not unlikely, it 
will mean that her modern navy is absolutely wiped 
out of existence, and that she will have to begin de novo 
in the construction of another. At present the ranking 
of the naval powers is Great Britain, France, Germany, 
United States, Russia, Italy, Japan. If all the ships 
now building were completed, the order would be 
Great Britain, France, United States, Germany, Russia, 
Italy, Japan. There has never been a year in the his- 
tory of the United States navy when so large an addi- 
tion was made to our naval strength. This is due to 
the fact that many of the ships that were launched 
or put in commission this year should have been de- 
livered from one to two years earlier. Among the 
launches are such fine vessels as the battleships “Louis- 
jana” and “Connecticut;” the battleships “Georgia,” 
“Nebraska,” le Island,”.and “Virginia,” of the 
“Georgia” class; the “California” and “South Dakota” 
and “Tennessee,” of the armored cruiser class, and the 
protected cruisers “Milwaukee” and “Charleston.” The 
speed trials of our later ships, particularly the armor- 
ed cruisers, have been quite satisfactory, and altogether 
the progress of construction is far more rapid than it 
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like that of the submarine, will in the future 
moral than material. 
_ STEAM ENGINEERING, 

In a review of the most important events in 
engineering during the past year, we are 
at once with the fact that the steam turbine looms 
more strikingly than ever as the mover 
future in many specified lines of 
this review we have spoken of its rapid strides 
merchant marine, for which it is admirably 
As compared with the reciprocating engine, it : 
disadvantage when running under light 
is particularly noticeable in marine work. 
given out by the British naval authorities, of 
ative trials of identical cruisers fitted with 
ing engines against a similar cruiser fitted with 
bine engines, showed that although at speeds of 1 
knots and under the turbines were less econom!<ai, 
at spegis above 14 knots they showed @ superior 
economy which, as maximum speed was approached, 
was simply astonishing. The maximum horsepower 
developed by the reciprocating engines was 9,600, and 
the maximum speed 22.24 knots. The turbine engines 
showed a maximum development of 14,000 horse 
power, and a maximum speed of 23.63 knots an hour. 
The coal consumption at these speeds was 2.65 pounds 
per horse-power hour for the reciprocating engine, and 
1.74 pounds per horse-power hour for the turbine en- 
gines. With 750 tons in their bunkers, the recipro- 
cating engine cruiser could steam for 2,140 knots at 
20 knots an hour, whereas the turbinedriven ship, at 
the same speed, would not exhaust her whole supply 
until she had covered 3,160 knots. The results ob- 
tained in land service have been equally favorable: 
The reliability of the type was shown in 
horse-power Westinghouse-Parsons 
exhibited in the Machinery Building at the World's 
Fair. This engine was started on June 20, and 
continuously at a speed of 3,600 revolutions per 
ute, and under great fluctuations of load, until it 
stopped on December 2. On opening the machine it 
was impossible to detect any signs of wear whatever. 
In central station service, the turbine has now estab- 
lished itself as the accepted type of drive for 
tric generator. The most prominent types 
country are the Parsons and the Curtis, and in Burope 
the Rateau. They are being built in units of as high 
as 11,000 horse-power each, and the new power stations 
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as a possibility of the near future, Dr. Bart 
aeroplane balloon is one of the largest and 
erful yet constructed, suffered from an acc 
seems to have prevented his putting his air 
test. Santos-Dumont, who entered his la 
for the contests at the St. Louis Fair, 
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A GEARLESS TWO-SPEZD BICYCLE. 

Notwithstanding the aversion that bicyclists have 
for back pedaling, the Manufacture Francaise d’Armes 
et Cycles of Saint Etienne, France, taking as a basis 
the fact that back pedaling entirely abolishes the dead 
point, more rationally and completely utilizes the mo- 
tor muscles, and gives greater efficiency than direct 
pedaling, has just constructed a very interesting two- 
speed and free-wheel machine. The two speeds are ob- 
tained instantancously, automatically, and while run- 
ning, with a single chain without gearing or control- 
ling mechanism. 

It is, upon the whole, an ordinary bicycle, but one in 
which the chain runs over two sprockets instead of 
one and gives, without supplementary friction, one 
speed by pedaling in the usual manner and another by 
back pedaling. For changing the gear, it suffices to 
the direction of pedaling, an operation that 
may be performed instantaneously and so easily that 
Be it is possible to pedal one revolution forward and one 
= backward, that is to say, to change the gear at every 
4 instant without any interruption in the operation of 
If the cyclist stops pedaling, the chain 

























Thanks to a special arrangement of the pedal brack- 
et, the chain never pulls obliquely, but always directly, 
that is to say, parallel with the axis of the machine. 
Besides, it is only one of the halves of the chain that 
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ber into the smaller bore, they literally melt the hard: 
ened steel surface of the bore, the process being prob- 
ably assisted by some chemical reaction not yet thor- 
oughly understood. This erosion is further assisted, 
and, indeed, perhaps is primarily produced by the im- 
perfect obturation or sealing by 
the copper rifling band of the 
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NEW PHOTOGRAPHIC LAMP. 

The “Regina” arc-lamp manufactory at Cologne has 
recently constructed a new type of electric lamp that 
remedies the manifold inconveniences of the ordinary 
arc lamps employed for photographic purposes. Of 













space between the projectile and 
the walls of the gun. The gases, 
under the enormous pressure, 
quickly find out the very small- 
est way of escape past the base 
of the shell, and they stream at 
an enormous velocity, and still 
at a white heat, through any 
such slight opening, and melt 
the hard stee] of the gun just as 
@ stream of steam or hot water 
would cut its way through a 
block of ice. 

It must not be supposed, however, that all modern 
guns, after firing 176 rounds, would be in the parlous 
state of the gun from which the specimen shown in 
our engraving was taken. This gun was an English 
piece, and it is well known that the English artiller- 
ists have had great trouble from erosion because of 
the quality of powder which they use. This powder 
is known as cordite, and the erosion ig the price which 
the English pay for certain desirable qualities which 
are absent from oth- 
er powders that do 

















works. in direct or forward pedaling, it is the upper 
half, and in back pedaling, the lower. Al! the rest of 
the chain is slack and runs idly as in an ordinary bi- 
cycle. The small wheel merely supports the chain and 
reverses ite motion. It is therefore submitted to no 
stress, and, as it serves to regulate the tension of the 
chain, there is no need of two rear stretchers, and the 
wheel is not apt to get out of order. 

This new machine weighs but a few ounces more 
than an ordinary bicycle, and al) its parts are hand- 
some, very simple, exceedingly strong, and of careful 
comatruction. It offers, in fact, an ideal solution of 
the problem of a bicycle having two speeds and an 
automatic change of gear which is exceedingly simple 
and inexpensivé. 


——— 


oo 


A BAD CASE OF GUN EROSION. 

The high velocities and increased energy of modern 
guns have not deen obtained without the sacrifice of 
other desirable elements in the gun. The most serious 
trouble that confronts the modern artillerist is the 
tendency of the smokeless powders, that are now ex- 





ae . The powder 
. » apr the cause of more or less anxiety because of 

“tte chemical instabitity, In our own navy we have 
Tevently seen the issuance of an order to reduce the 
charges in all guns using a certain brand of powder, 
of which. extensive shipments had been made to our 


The erosion, or burning 
the gun, which is that por- 
the riffing is cut, and which is in imme- 

¢ is due to the 
of the powder gases. 
fs fired, even in the case 
volume of gas 





A SIMPLE TWO-SPEED BICYCLE. 





r not cause so much 
erosion. Cordite con- 
sists of 58 parts of 
nitroglycerine, 37 
Parts guncotton, and 
6 parts vaseline, and 
it is the large 
amount of nitrogly- 
cerine that is re 
sponsible for the se- 
rious eroding effects 
mentioned above. 
Bulk for bulk, the 
English powder is 
much more powerful 
than the United 
States navy powder; 
and according to Ad- 
miral O'Neil, the 
late Chief of Ord- 
nance, it requires 
only about half the 
weight of the charge for a given gun as compared 
with the nitro-cellulose powder used in our own guns; 
consequently, there is a great reduction in the weight 
of ammunition, and a given number of charges will 
make a proportionately smaller draft upon the dis- 
placement of a vessel, while the individual. charges 
are easier to handle at the guns. On the other hand, 
with the nitrocellulose powder, the life of the guns 
is very much longer. Indeed, the erosion trouble has 
been practically eliminated from 
the guns of our own navy. The 
English, however, consider that in 
view of the advantages of light- 
ness and compactness, it pays in 
the long run to use a high nitro- 
glycerine powder, and reline guns 
when they become sufficiently 
eroded to impair their accuracy. 
They claim that the operation of 
relining, as practised in their gun 
factories, is not such a difficult or 
tedious operation as might be sup- 
posed. 

We must confess to feeling a 
strong prejudice against the use of 
a powder that commences to de 
stroy the gun from the very com- 
mencement of its active service. 
On the other hand, the Japanese 
are using the English type of ord- 
nance, and although they have de- 
veloped a new powder of their own 
at their home factories, we believe 
that it is a high-temperature pow- 
der of the same general character 
as the English cordite. The pres- 
ent war should serve to give some 
very valuable data on this most 





































NEW PHOTOGRAPHIC LAMP. 


such inconveniences, one of the least is the production 
of ashes and poisonous gases. The light given by a 
single lamp lacks steadiness, thus producing varia- 
tions in the exposures, and making it necessary to 
employ several lamps at once. Now, lamps generally 
consume 40 amperes at 110 volts, and this, in an ex- 
posure of 10 minutes, say for a tracing, represents 0.73 
kilowatt-hour per lamp and per tracing. Under such 
circumstances, each copy costs, merely for the expos- 
ure, from 20 to 40 cents. With the Regina copying 
lamp of the latest type, things are different. This 
apparatus, with the exceptionally long period of 250 
hours lighting with a single carbon, permits, through 
a proper limitation of the entrafice of air, of utilizing 
nearly the whole of the energy in chemically active 
light. The arc lamp is employed on voltages as high as 
possible, and the arc has a length of about one inch, 
There is thus obtained a very great number of active 
luminous rays. There is evidently a great saving in 
the current, and the work, it appears, is done five times 
as quick. With a current of 4 amperes at 220 volts, 
that is to say, for an energy of 880 watts, the new 
lamp is, photographically speaking, as efficient as an 
ordinary arc lamp that consumes 70.4 amperes at 55 
volts, or 3,872 watts. According to the experiments 
that have been made, it requires from 3 to 10 minutes 
to obtain an excellent copy of a blue print with a con- 
sumption of 880 watts. Reckoning the kilowatt-hour 
at 15 cents, the cost of exposure is reduced to from 1 
to 2 cents. The cost would evidently be much less in 
a private electric installation. 

. —— — oo 

During the contract trials of the new British battle 
ship “Dominion,” the latest acquisition to the “King 
Edward VII.” class, a speed of 19% knots was at- 
tained. This is the highest speed that has ever been 
realized by a vessel designed by the Admiralty when 
running over a measured course, For this trial the 
engine room was closed down, all bulkhead doors were 
closed, the staff in charge was limited to ordinary 
battleship complement, and every condition was ex- 
actly the same as if the ship were actually in action. 
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THE MANUFACTURE OF MACARONI, 
BY W. FRANK M'CLURE. 

Macaroni, vermicelli, stellette, and other paste foods 
originally made in Italy, are manufactured from kinds 
of wheat which contain a goodly per cent of gluten. 
The flour obtained from these kinds of wheat, when 
mixed with water, forms a peculiar dough. In America 
the mixing is done by * = 
modern machinery, and 
this operation is followed 
by that of mechanical 
kneading, which results in 
producing a firm, hard 
paste. A typical maca- 
roni mixing and kneading 
room is pictured on this 
page. 

The flour is dumped into 

the mixing vats by the 
sackful, and hot water by 
the bucketful is added. 
The stirring is done by 
means of revolving machin- 
ery in these vats, and is 
continued until the mix- 
ture takes the form of 
dough. This dough is 
rolled upon a flat surface 
by a large stone or iron 
weight, which, like the 
mixing machinery, re 
volves. The stone weights 
are somewhat antiquated, 
as they require an attend- 
ant’s efforts to keep the 
dough in proper position. 
The metal weights are in- 
geniously equipped with 
teeth, which keep’ the 
dough constantly in place. 
The kneading operation 
requires about a quarter 
hour’s time. Experienced 
Italians are, in many fac- 
tories, in charge of all the 
processes. 

The firm, hard paste 
from the kneader is removed to doublecylinder 
presses, in which it is forced downward through cop- 
per dies. On the size of these dies depends the size 
and shape of the finished product. Vermicelli comes 
from the press in mere strings or shreds. The diame- 
ter of the ordinary macaroni, which is in the form of 
a hollow tube, is well known to everyone. Then 
there are the fancy shapes squeezed from a horizon- 
tal press. Other forms of the product of a macaroni 
factory are mere chunks or noodles, 

The lengths of macaroni or paste foods are almost 
as varied as the thicknesses. The macaroni which is 
coming from the press shown in the photograph is cut 
off by the attendant, knife in hand, at intervals of 
four or five feet. Vermicelli may be but six or eight 
inches in length. In connection with the horizontal 
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presses, from which come the short lengths and fancy 
shapes, there is a knife which works automatically. 

The long strips of macaroni, after coming from the 
presses, are placed evenly over racks. The racks are 
then hurried away to the drying rooms. The short 
fancy shapes are dried and cured upon trays. Mechan- 
ical fans assist in all drying operations, Before cur- 


The Mixing and Kneading Room. 


ing, the strips of macaroni are sometimes placed be- 
neath blankets to moisten them. This keeps them 
from subsequently cracking in the curing room. In 
the cool air of the curing room, the macaroni is al- 
lowed to remain nearly a week, and then ii is ready for 
packing. Before packing, the long strips are care- 
fully inspected, and any that is found defective is 
placed by itself and sold for a less price. The perfect 
strips are packed in long boxes and shipped to the 
jobber. The processes of drying and curing may differ 
slightly in different factories or in the making of 
different kinds of macaroni, In some instances, the 
drying must proceed more slowly. Some may have 
wondered why macaroni, where larger than strings or 
shreds, is made hollow. The reason is that it may 
cook more uniformly: Those engaged in the making 


— 


of macaroni in the United States report a steady tn- 
crease in the demand for this commodity. This in- 
crease does not come wholly from among the foreign- 
ers, but from Americans as well, wno are fast learning 
to like a food which has been universal among Ital- 


ries in the United States, 


of unequal size. On being 

traversed by microphone 
currents, this cell renders truly any words spoken into 
the microphone to which it is connected. By means 
of two hearing tubings, similar to those of a phono 
graph, the words spoken at the sending station may 
be perceived with a high distinctness. 

—_—— 0 
A Shadow Clock, 

A clock which seems to be preeminently adapted 
for the sickroom or hospitals is the invention of Prof. 
Hirth, of Munich. It consists merely in the depression 
of a button, which cuts in a small electric lamp placed 
under the dial of an electrically-illuminated clock, 
throwing the shadow of the face and its hands upon 
the ceiling in a highly magnified state. Viewed from 
the bed of a reclining invalid, it obviates the irksome 
craning of the neck. 


Room in Which the Macaroni Is Inspected and Packed for Shipment. 
THE MANUFACTURE OF MACARONI, 








(Continued from page 3.) - 
to Burope in disgust. Perhaps the most persistently 
active of all the airship inventors is Lebaudy, who, 
with his new machine, No. 2, has made altogether some 
Ofty ascents. To him is due the credit of having accom- 
plished the longest continuous trip on record. The 
much-advertised airship contests at St. Louis proved to 
be @ miserable fiasco. In view of the results it cannot 
be denied that the management, in placing a speed 
; Minit of not less than 20 miles an hour upon competi- 
E* tors, was guilty of a grave mistake; for it was certain 
% beforehand that, in the present state of the art, no 
machine could be built with a reasonable expectation of 
complying with such a restriction. The only really 
creditable work done at St. Louls was the successful 
flights made by the Baldwin machine. Of the aero- 
plane we have heard comparatively little during the 
* year. Baden-Powell has continued his gliding expert- 
ments, and is gathering much useful data for future 
work. The Wright Brothers, in this country, who in 
1903 made the first successful flight with an aeroplane, 
self-propelled and carrying its operator, have recently 
made a flight, the particulars of which have not been 
given to the public. Mention should. be made in this 
connection of the successful experiments made by the 
ch and Italians with what are known on the Conti- 
as “Dallons sondes.” These are smal! balloons 


























































and rise to enormous heights. They con- 
@ notice to the finder that on their being re- 
turned to the sender a specified reward will be given. 
K, AUTOMOBILE AND MOTOR BOAT. 

% year has seen a greater development of 
automobile, at least in the industrial sense, than 
Out of the motley variety of 
that were developed during the 
industry, there have survived 
and makes which will probably 


, with vertical cylinders carried above 
axle with a bevel-gear drive direct to the 
The 24-horse-power tonneau touring car 
em. be accepted as the maximum-powered ma- 
@hine for touring and genera! pleasure purposes. The 
“* of the wonderful track at Ormond Beach 
a@ while to bring the records for high speed 
of the Atlantic, and Mr. Vanderbilt's rec- 
90-horse-power Mercedes, of 1 mile in 
50 miles in 40 minutes 49 4-5 seconds, 
remain as one of the most notable high- 
fevements in the history of the automobile. 
le was the performance of Rigolly, 
a 100-horse-power Gobron-Brillié machine, 
> eovered the mile with a standing start in 53 3-5 sec- 
‘onds. The Gordon Bennett race, over a course 327.4 
miles in length, was won by Théry, who made an av- 
- @fage speed of just under 60 miles an hour for the 
Whole distance. At the Ostend races Baras, on a Dar- 
facq machine, eclipsed Rigolly’s performance by cov- 
ering the mile from a standing start in 48 3-6 seconds. 
The supreme speed effort of the year was achieved in 
these races, when Rigolly covered the flying kilometer 
ata of 103% miles per hour. America is rapidly 
& strong competitor of Europe in the produc- 
of racing cars. Evidence of this is seen in the 
made by Oldfield late in the year, when 
made the mile in 521-5 seconds and the 10 miles 
min. 
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of 175 horsepower that was completed late in the 
year, on her trial trip covered the mile at a speed of 
28.42 statute miles per hour. ‘The improvement of the 
motors, particularly as to their reliability, has greatly 
stimulated the motor-boat indubtry, and apar! from the 
interest which will be aroused by future high speed 
contests, there are indications that the cruising motor 
boat will ultimately rival, if it does not exceed, the 
sailing yacht in popularity. 
WIRELESS TELEGRAPHY. 

During the past year wireless telegraphy has con- 
tinued to establish itself as an art of assured commer- 
cial value and practicability. The Marconi system in 
England, Italy, and to a certain extent in the United 
States, the Slaby-Arco Company in Germany and Rus- 
sia, and the De Forest Company in this country heve 
greatly extended their field of operations, and with one 
or other of these concerns the various governments 
have made some substantial contracts. De Forest has 
brought out a new telephonic receiver of great sensi- 
tiveness, which consists of a small metal cup filled 
with dilute acid into which projects a fine platinum 
wire, 38-1,000,000 of an inch thick. This cup and wire 
forms part of a local battery circuit which includes a 
telephonic receiver; and the electrical surgings set up 
in the receiving antenna, acting on the apparatus, in- 
termittently interrupt the current in the local circuit 
and thus act on the telephone. Another twelve 
months has passed without our seeing a fulfillment 
of the promised transatlantic service of the Marconi 
Company; although we are assured that occasional ex- 
perimental messages are passing between the Poldhu 
station and that at Glace Bay. We understand that 
Marconi, in common with all inventors, is chiefly occu- 
pied in the endeavor to solve the difficult problém of 
syntonizing, which has for its object the sending of 
messages exclusively to a particular station, without 
the possibility of being interrupted or read by com- 
petitive systems. Apparently this problem is to-day 
as far from solution as it was last year. Mention 
should be made in this connection of the Delany sys- 
tem of rapid telegraphy, in which the inventor has 
overcome the obstruction arising from the static ca- 
pacity of the line, which acts to retard the current and 
produce an afterflow at the receiver. This difficulty is 
overcome by sending two short impulses of opposite po- 
larity for each dot and dash of the Morse school. Prof. 
Majorama, in Italy, has brought out a new system of 
telephony, in which he makes use of a spark gap of the 
frequency of 10,000 per second. This frequency is dis- 
turbed and interrupted by the oscillations of the human 
voice at the sender, and the Hertzian waves are thus 
modified at the receiving station, so as to reproduce dis- 
tinctly every word spoken in the transmitter. Another 
charming invention of the year is the telecryptograph, 
by which it is possible for the sender to dispatch his 
message by using an ordinary typewriter, the action of 
which serves to write a corresponding message on a 
typewriter attached at the other end of the line. 
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THE LARGEST WATER TURBINE IN EXISTENCE. 

At a point on the St. Maurice River, some 84 miles 
to the northeast of Montreal, are located the beautiful 
cascades to which the Indians, seeing in them a re- 
semblance to the glittering bead and quill work of the 
people, have given the name of “Shawinigan.” The 
total descent of the water is 140 feet, and the site 
forms one of those ideal spots for hydraulic develop- 
ment, of which nature has made such abundant pro- 
vision in North America. As if to render the task an 
inviting one to the locating engineer, nature has pro- 
vided in the river just above the cascades a broad bay 
or upper lake, and just below the cascades, which turn 
through an angle of about 90 degrees, there is a sec- 
ond or lower lake. The bend in the river brings the 
upper and lower water levels within a short distance of 
each other, thus inviting the location of 2 power house 
at the bottom of the slope. From the south end of 
the upper lake or forebay, a canal 20 feet deep and 
1,000 feet long leads io a point where the ground be- 
gins to fall through a vertical height of 140 feet in a 
horizontal distance of 500 feet. Here the canal is 
closed by a concrete wall, which is pierced by six out- 
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well shown by the photograph on our front page, | 
which was taken early last October, after the machine ~ 
It is of the horizontal ~ 
shaft, inflow type, with spiral casing and a draft tube 


had been erected in the shops. 












on each side, through which the water discharges out- ‘@ 


ward from the center. 
through the intake, 10 feet in diameter, at the bottom 
of the turbine. 
special tube, and then passes in radially through an 
annular gate, and through the wheel, and, diverging, 


finally discharges right and left through two large © 


draft bends, one on either side, of which one is shown 
in the photograph. 


in the view shown. 


It flows around and fills the outer 


In these bends are situated the 
bearings for the shaft, one of which is clearly visible © 
It will be noticed that although = 
the diameter of the intake is 10 feet at the bottom, © 


The water enters the turbine © 


the sectional area gradually diminishes as the water ; 1 
passes around the tube, the diminution being propor- @ 


tionate to the amount of water that flows in through 
the wheel as its circumference is traversed. 


The dimensions of this vast machine are as impres- B 


sive as the photograph. It is 30 feet from base to top; 
22 feet wide over all, and 27 feet from center to cen- 
ter of the two shaft bearings. Its total weight is 
364,000 pounds. The shaft, which is of forged steel, 
is solid and weighs 10 tons. It is 32 feet 3% inches 
long, 22 inches in diameter at the center, and tapers 
to 16 inches on the generator side and 10 inches diame 
ter on the other side. The runner or wheel, which {fg 
the rotating part of the turbine, is of bronze, and 
weighs 5 tons. 
turbine is operating under full load is enormous, no 
less than 400,000 gallons passing through per minute, 
Just what this figure amounts to, will be understood 
when we state that it represents a river 190 feet wide, 
9 feet deep, and flowing at the rate of 60 feet per 
minute. In spite of its size, this huge machine wag 


built in no less than five months, the contract being — 


signed May 19, 1904, and the photograph taken Octo 
ber 2 of the same year. 


The present output of power from the Shawinigan — 


station is 22,500 horse-power, and of this about 10,000 


horse-power is transmitted 84 miles over long-distance — 


lines to the city of Montreal, where it is used for 
street railway, electric lighting, and general power 
purposes, The remainder is taken by local users for 


similar purposes and for electrolytic processes. The — 


current is stepped up at Shawinigan from 2,200-volt 
quarter-phase to 50,000-volt three-phase. The trans 
formers were so designed that they may, if desired, be 
operated at 56,000 volts pressure. 
noting that the wilderness of five years ago in the 
neighborhood of the falls has been transformed into the 
substantial city of 5,000 inhabitants of to-day. 
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The Carrent Supplement. 
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The current Surrtement, No. 1514, opens with a | 


splendid article by Howland Gasper on duck raising, 
which is a large and lucrative industry on Long 
Island. 
of the great national sites of Egypt has been opened 
before us, dating from the beginning of the kingdom 
and ending with almost the last of its native kings. 
The meaning of this revelation is tellingly recounted 
by the well-known Egyptologist, Prof. Petrie, in an 
article entitled “The Ten Temples of Abydos.” John 
A. Morris presents an interesting study of the spider. 
Articles of no great length but of much practical 
value are those on “Tarring Roads to Prevent Dust 
and Aid in Their Preservation,” “Compressed Air in 
Hoisting,” and “Electric Igniters for Gas Engines,” 
the last by the late George M. Hopkins. Prof. Ritchey’s 
excellent monograph on the “Modern Reflecting Tele- 
scope and the Making and Testing of Optical Mirrors,” 
is continued, the present installment dealing with pol- 
ishing and polishing tools. Sir Oliver Lodge’s recent 
discussion of “Lightning Pictures” is reviewed. The 
Paris correspondent of the Screntiric AMERICAN writes 
on the Paris Automobile Show. 


a A 
A new type of combined fire and salvage float has 


The quantity of water used when the j 


It is a fact worth ~ 


For the first time the whole history of one — 

















been constructed for use on the Manchester Ship | 
Canal. The craft is of great power for both the func — 


tions for which it has been designed. For fire-ex 


tinguishing work the vessel carries three large mont 
tors, each capable of throwing a solid 2%-inch jet of 


44 


water to a maximum height of 250 feet at full prew | 


sure, and there are also twelve outlets for hose con- 
nections, each with main gage instantaneous couplings. q 
The monitors are placed forward, amidships, and aft, 


respectively, and each is fitted with wheel and worm 
gear so that the jet can be directed at any angle. A 


total volume of 3,000 gailons of water can be discharged 9 


per minute. For salvage purposes the pumps have & 
discharging capacity of over 18 tons of water per min- 
ute. The speed of the craft is eight knots per hour. 
The float has-been designed more especially for a 
with conflagrations among the great warehouses . 


the banks of the canal, wherein is stored highly im 
flammable freight. 4 
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THE NEW YORK HARIOR ENTRANCE. 
BY LEWis M. HAUPT, 

Nearly a score of years has passed since the Scren- 
qviric American took a leading part in the popular 
agitation for deeper channels to this port, when the 
Chamber of Commerce passed resolutions requesting 
Congress to authorize the Secretary of War to adver- 
tise for a channel 30 feet deep and 500 feet wide, 
“through that part of the bay at Sandy Hook which 
experience and judgment indicate as best calculated to 
be permanently maintained by nature alone, after 
the first guiding and aiding works have been con- 
structed.” 

This action was made necessary by the fact that 
“the largest vessels were obliged to wait for the tides, 
and the least deviation from the channel insured 
grounding.” Although much progress has been made 
since that date, and the depths insthe bay have been 
increased from 23 to 30 feet, still the demands of the 
vessel have far outrun the capacity of the channels, as 
may be seen from the following exhibit: 


give but 10 per cent of the year, while the 
nature are at work all the time in their efforts to 
establish the normal conditions of equilibrium. 

To open Gedney’s Channel originally 
removal of 350,000 cubic yards, so that if 
removed represents the accretions of 
it would require only about six years 
to be closed. As this shoaling is on 
it indicates clearly the source of the 
confirms the correctness of the views 
Engineers as to the temporary 
to be expected from dredging. 

Under these conditions, and the greater length and 
shallowness of the Main Ship Channel, an act was 
finally passed in 1899 providing for the opening of 
the Ambrose (then known as the Hast) Channel to a 
width of 2,000 feet and depth of 40 feet, requiring the 
removal of 42,500,000 cubic yards at an estimated cost 
not to exceed $4,000,000, thus necessitating bids at 
less than 10 cents per yard. 

A contract was let for this work May 12, 1899, at 
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Name. Length. Beam. Depth. Draft. Displacement. Speed, Year, 
Feet, Feet. Feet. 
212] eo | mw | oe | PTS 
4 4 + Bs 39.000 8 rT 
725 6 2 40,000 1904 © 



































* The above statistics are from “* The Scientific American Reference Book," just issued by Manu & Co., of New York, 


A Cunard Line steamer is under contract to be 790 
by 87% feet, by 60 feet molded depth. 

The structural limit for safety, economy, and speed 
has not yet been reached because of the 


nine cents per yard, work to begin July 1, 1901, and 
payments conditioned upon a rate of excavation of 
4,000,000 yards per year, the government reserving the 
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retarded development in channel and port 
facilities. Loss of time in port or de- 
ficient loading wili soon offset the econ- 
omy of additional capacity of vessel. 

To the loaded draft there should be 
added about four feet for “squat,” when 
running at full speed, and four more for 
clearance in rough water, making a total 
of about forty feet necessary to meet 
modern requirements. It will soon be 
forty-five at present rate of growth. 

The estimate submitted in 1886, for a 
dike to improve the bar at Gedney’s Chan- 
nel, was so great ad the location so ob- 
jectionable that it was not built, al- 
though the board had little confidence in 
dredging, for it stated: “The Board of 
Engineers has little expectation that any- : 
thing more than temporary relief can be “y 4 
obtained by dredging on a bar exposed to Lins J 


the full force of the Atlantic, and hence seh crm “e Pd i a xX i wv! $2 Py 


cannot recommend that method for per- 
manent improvement.” Lb 

Nevertheless, relief was so urgent that a. 
recourse was had to dredging, with the 
result that in the last annual report 
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(1903) it is said (page 140): 

“The estimated cost was $1,400,000 for 
dredging 4,300,000 cubic yards. The 
actual amount dredged to October, 1891, 
when the work was approximately completed, was 
4,875,070 cubic yards. The cost of mainten- 
ance is estimated at $50,000 annually.” 

So that in about four years there were removed 
some 400,000 yards more than the original estimate 
contemplated, which may have been due to drift. “The 
amount expended up to July 1, 1903, is $1,939,757.63.” 
The estimates were based on 59 cents a cubic yard for 
dredging in Gedney’s, and 40 cents in the Main Ship 
channels, 

Under Maintenance, the report states (page 910): 
“During the year the ‘Gedney’ has removed 197,384 
cubic yards of material, as follows: From Main Ship 
Channel, 25,615 cubic yards; from Gedney’s Channel, 
60,180 cubic yards; from Ambrose Channel, 111,580 
cubic yards. The cost of operating the ‘Gedney’ in 
Ambrose Channel has been, up to July 1, 14.7 cents 
per cubic yard of material excavated. The cost for 
the four months, December to March, was 20.5 cents 
per yard, and during the months April to June it was 
10.7 cents.” 

So that the expenses of merely operating the dredge 
were in every instance more than the present con- 
tract price paid to private contractors, which is but 
nine cents, including all fixed charges of deterioration, 
interest, insurance, dredging beyond limits, for which 
17 per cent has been deducted, and incidentals. From 
the above it would appear to be self-evident that the 
government work cannot compete with that of private 
contract, or else the latter is obliged to assume risks 
which are in fact reckless, to make time, whereas the 
government may only work in favorable weather and 
for short hours. The record also states that the 
“Gedney” could work but 109 days out of the entire 
year, or only 30 per cent of the daytime. Reducing 
this to the hour basis at eight hours per diem, it will 


Note sdvance of Rockaway Beach toward the proposed channel. 
PLAN OF NEW YORK HARBOR ENTRANCE. 


right to augment the plant at any time. The expira- 
tion of the contract is not fixed, depending upon ap- 
propriations from Congress. 

“Up to July 1, 1903, $704,098.59 has been expended; 

8,995,620 cubic yards has been removed. yrs 
No result useful to navigation will be obtained until 
the cuts are carried through the outer bar, which is, 
about two miles across.” At this rate of progress it 
will require about ten years to remove the original 
volume, if the supply of material is intercepted, but it 
will be seen that the prospect for a greatly augmented 
deposit in the near future is imminent. 

To expedite the progress, the government has built 
two dredges estimated to cost $700,000 to construct, 
and $185,000 to maintain and operate. 

The first of these dredges has recently gone into 
commission in competition with the contractor’s plant 
on the bar. With a smaller vessel, shorter hours, and 
larger crew, it should furnish some conclusive data 
as to the relative efficiency of the two methods of 
conducting works. 

THE MENACE TO THE PORT. 

It is’ well known that this entrance bar is the 
ral depository of the littoral drift from the shores of 
Long Island and New Jersey, and that a mere local, 
mechanical removal thereof will not permanently tm- 
prove the channels, so that the question of the amount 
of this drift is of primary importance. This involves 
a comparative study of the rate of progress of the 
great deposits which encircle the inlets, especially of 
the south shore of Long Island, but space does not per- 
mit of details. 

The charts show that Fire Island Inlet has drifted to 
the west at the average rate of 200 feet per annum. 
Rockaway Inlet has traveled west as well as south, at 
the rate of three miles in sixty years, or nearly 260 
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For a number of years cross-ties have heen 
with preservatives, and tie-plates of iron have 
used to increase their length of service. Tests 
constantly being made by the Bureau of Forestry 
improve the character of the preservatives and the 
methods of their application, and to enlarge the num- 
ber of woods used for railroad construction purposes. 
Experimenting with wooden tie-plates is work along 
the same economical line, in the interest of both the — 
railroads and the forests, pirelipadbadiliges. 257 
vents wear on the tie and adds years to its service; — 
wooden tie-plates are being successfully su ed for 
the more expensive iron; and abundant and 
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THE TURBINE-DRIVEN STEAMER “MANXMAN.” 
BY EMILE @ ARIK, 

The turbinedriven steamer “Manxman,” lately 
built at Barrow-in-Furness by Messrs. Vickers, Sons 
& Maxim, Lid., for the Midland Railway Company's 
Isle of Man service, comprises three sets of expansion 
turbines, the center shafts being driven by the high- 
pressure turbine, and each of the two side shafts by a 
low-pressure turbine, the astern-driving turbines being 
mounted also on the side shafts. These latter take 
steam direct from the boiler. 

In respect of speed, the “Manxman” is threequar- 
ters of a knot faster than the “Londonderry,” another 
Midland vessel with smaller turbines taking steam at 
150 pounds pressure. Two trials were made over the 
measured mile, and the results were the following: 
mean speed of two runs, 22.141 knots; boiler pressure 
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per square inch, 192 pounds; steam in high-pressure 
turbine, 180 pounds; in low-pressure turbine, port, 
20 pounds; steam in low-pressure turbine, star- 
board, 20 pounds; vacuum in condenser, port, 
28.26 inches; vacuum in condenser, starboard, 28.4 
inches; revolutions per minute, high-pressure turbine, 
533; low-pressure turbine, 609; temperature of feed 
water leaving heater, 180 deg. F.; air pressure in 
stokehold, 1.5 inch. The results for the official six 
hours’ trial were as follows: mean speed, 22.60 knots; 
revolutions, high-pressure turbine, 520; low-pressure 
turbine, 590; vacuum, port, 28.6 inches; vacuum, star- 
board, 28.4. The vacuum was frequently as high as 
29 inches. In this respect a great improvement has 
been effected by the use of a “vacuum augmenter.” 
In it the air pumps are placed about three feet below 
the bottom of the condenser. From any convenient 
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part of the condenser, preferably near the bottom, a 
pipe is led to an auxiliary condenser, generally about 
one-twentieth the cooling surface of the main con- 
denser, and in a contracted portion of this pipe a 
small steam jet is placed, which acts in the same way 
as a steam exhauster or the jet in the funnel of a loco- 
motive, and sucks nearly all the residual air and vapor 
from the condenser,:and delivers it to the air pumps. 
A water seal is provided to prevent the air and vapor 
returning to the condenser. The small quantity of 
steam from this steam jet, which is only about 1% 
per cent of that used by the turbine at full load, to- 
gether with the air extracted, is cooled and condensed 
by the auxiliary condenser, which is generally sup- 
plied with water in parallel with the main condenser. 
Condensation in a condenser takes place much more 
(Oontinued on page 10.) 


Vertical reciprocating engines of the same power would extend through the deck above, and occapy space that is now available for passenger accommodations. 
Engine Room, Showing the Small Space Occupied by the Turbines, 
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THE PRUNE AND ITS 
SULTIVATION. 
BY EXNOS BROWK, 

The consumption of 
prunes in the United 
States exceeds 100,000,000 
pounds yearly. Prior to 
1886 the supply came al- 
most wholly from France 
and the Danubian prov- 
inces, and sold under the 
designation of “French” 
or “Turkish” prunes 

In the year referred to, 
prunes of American 
growth appeared on the 
market, and with each suc- 
ceeding year the supply 
has increased, until the 
importation of foreign 
fruit has been reduced to 
extremely small  propor- 
tions. 

Much the larger portion 
of the prune supply is the 


Facing and Fixing Prunes. 


A Prune Orchard in California. 


THE PRUNE AND ITS CULTIVATION. 


‘ for the require 
ments of the whole coun- 
try, but the excess, with 





A View in the Prune Warehouse. 
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California were shoots from the “Pettite’” and “Epi- 
neuse” varieties from France. These original varie- 
ties have been greatly improved upon. 

In preparing the ground for planting, repeated plow- 
ings and harrowings are required thoroughly to pulver- 
ise the soil and destroy surface vegetation. Year- 
old seediings are planted in holes, round or square, 
about two feet in dimensions each way. After plant- 
ing, which is done in the rainy season, the shoots are 
cut down to a uniform height of about two feet. The 
orchard is cultivated several times during the first 
year. In the second year the trees are pruned, from 
three to five branches being left, and are again pruned 
in the third and fourth years, Some orchardists prune 
every year, no matter what the age of the tree may be. 
The soil is repeatedly cultivated in all orchards, 

Twice during the spring and summer the orchard is. 
irrigated, water being procured from wells of moderate 
depth. In September the fruit ripens, and is gathered 
‘by spreading sheets under the tree and shaking the 
branches. The green fruit is then taken to the ware- 
hose, where it is graded to size-and afterward 
passed through a boiling-hot liquid, in which. proceas 
ft is cleaned and the outer skin softened. It is then 
8 by 3 feet in size, and exposed 
sun for three to eight days, depend- 
ing upon weather conditions. 
trays of fruit spread out in one un- 
be seen in Santa Clara in the drying 
sufficiently cured the prunes are stored 
bins and there allowed to “sweat,” this pro- 
days. when they are 
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in _maller boxes. 


repack 
thus attractively packed 


if 


to form the exposed layer. 
the required weight by fruit of corre- 
In fancy packing the French only 


the community enjoys. The city of San 
metropolis of the world, as nowhere 
, fruit handled in such amount or by equally 
Geientific methods. The climate is mild, and the floral 
? growth ts amazingly luxuriant and beautiful. Of the 
” “thirty thousand inhabitants of this beautiful city, there 
mot one but ie dependent upon the staple crop for 
‘much of the prosperity enjoyed 
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‘TURBINE-DRIVEN STEAMER “ MANXMAN.” 
(Continued from page 8.) 
f the air is thoroughly ex- 
much air present, as the air 
form a bDianket round the tubes, and pre- 
steam from getting free access to them. 
machinery was constructed by the Par- 
Turbine Company, Wallsend-on-Tyne. 
wo double-ended boilers and one single- 
boiler, and the principal dimensions of these 
the : length, 22 feet; di- 
7 tmches; number of furnaces, six; 
11 inches; length of grate, 6 feet 6 
surface, 4,984 square feet; grate area, 
For single-ended boiler: length, 
: diameter, 15 feet 7 inches; number 
diameter, 3 feet 11 inches; length 
; heating surface, 2,493 square 
feet. The total heating sur- 
and the total grate area 
© double-ended boilers are 
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the smoking room, a deckhouse which extends for 
over 130 feet of the length of the With its 
lounges, etc., it will form a ¥ 
rough weather on the Irish Sea. 
there are arranged the principal sleeping 
ship. Many of these cabins have been made portable. 
The heating and ventilation are by 


ply of fresh air, which is not only warmed to the re 
quisite degree, but is also humidified, so that none of 
the bad effects of overdrying can be felt. In cold 
weather the warmed air is discharged through a regu- 
later into each apartment near the level of the 
ceiling; as it cools, it gradually sinks to a lower 
level, carrying with it any carbonic acid gas to the 
passageways, where means are provided for allowing 
it to pass outside. The circular thermo-tanks for cir- 
culating the warm air are placed on deck. The ther- 
mo-tank consists of an electric motor operating a fan 
which discharges air to the outside of a tube heater. 
The air then passes through the tubes, and comes in 
close contact with the heater surface, flowing thence 
to the main distributing trunks. Tests have shown 
that where the steam-heated system took three hours 
to attain a given temperature, the thermo-tank only 
required fifteen minutes. 
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THE LARGEST LOBSTER ON RECORD. 

In our issue of May 17, 1902, we published an illus- 
trated description of the largest lobster which up to 
that period had been caught. This giant crustacean is 
3 feet long, weighs 34 pounds, and is preserved in 
the collection of the American Museum of Natural His- 











THE LARGEST LOBSTER EVER CAUGHT. 
Length, 45 inches; weight, 36 pounds, 


tory. Since the writing of this article another lob- 
ster has been caught much larger in size. The new 
crustacean is 45 inches long, weighs 36 pounds, and is 
large enough to encircle a man with his two large 
claws. The accompanying illustration gives one an 
excellent idea of the size of the creature. 
0 


Another Successful Flight of the Baldwin 
Airship. 


One of the most remarkable flights which the Bald- 
win airship has yet made took place at Los Angeles, 
Cal., on December 25. 

The “Arrow” started from Chutes Park baseball 
grounds, in the southeastern part of the city, at 3:17 
P. M., sailed with the wind northeastward between 
eight and ten miles, thence eastward for two miles, 
and returned in the face of a twelve mile gale to a 
point directly above the starting place. The supply 
of. gasoline ran short, and Knabenshue, the aeronaut, 
was unable to effect a landing at exactly the desired 
spot. From the time the airship arose from the base- 
ball grounds until it was safely anchored at Pico and 
Stanford Streets, it was in flight an hour and thirteen 
minutes, and in that time sailed a distance of prob- 
ably twenty miles. When flying with the wind the 
“Arrow” traveled at a speed of twenty miles an hour, 
and returning directly in the face of the strong south- 
eastern gale, was able to make a rate of speed reck- 
oned at between sit and eight miles an hour. | 
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built, six being constructed at Cherbourg and four at 
Rochefort. They are to be known as “wasps” and 
will be numbered from 1 to 10 consecutively. 
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Automobile Notes, 

At the Crystal Palace a series of experiments were 
made by Mr. 8S. F. Bdge to prove that damage to tires 
is not a common cause of motor-car accidents. The 
experiments were carried out on a specially-prepared 
road, on which broken bottles, chisels, and spikes were 
laid down, and over these a touring car and the car 
which Mr. Edge used in the German Gordon Bennett 
contest were driven at a speed of between 40 and 50 
miles an hour. The first result was the discovery that 
the puncturing of a tire is no easy matter. The tour- 
ing car went over the spikes, chisels, and broken glass 
about a dozen times before a puncture was made, but 
so little effect had the accident upon the car that the 
occupants did not know what had happened till they 
pulled up. The trials with the racing car were more 
exciting. A puncture was made early, and the tire 
became deflated. Mr. Edge, however, paid no atten- 
tion to this, and rode on, but nothing untoward oc- 
curred. The deflated tire was next loosened at one 
side with the object of running it off while the car was 
going at full speed. The tire when thrown off whirled 
to a considerable distance, but the car kept its course, 
and neither it nor its owner was one whit the worse. 
These trials go to show that, provided the car is 
properly designed and of reasonably good workman- 
ship, damage to tires will not endanger the occupants. 

Seyeral routes have been proposed for next year’s 
Bennett Cup race, which is to be run in France. The 
Eure and Loire Department recently submitted a pro- 
ject to the Automobile Club for the eliminating trials 
ang thecup race. It proposes a circuit situated in that 
region and lying mainly in the flat plain of the Beauce, 
where an excellent ground can be obtained. The cir- 
cuit will run from Chartres to Nogent (33 miles), 
thence to Chateaudun (31 miles) and return to Char- 
tres (26 miles), with three grade-crossings and three 
neutralizations in the course. Another route is pro- 
posed by the mayor of Clermont-Ferrand. It has a 
number of points in its favor. This circuit lies in 
the Auvergne region, one of the most agreeable and 
picturesque in the country. It forms a loop having a 
total length of 80 miles, starting from Clermont-Fer- 
rand, taking in a number of villages. One advantage 
of this circuit is that all the roads which will be 
passed over are national routes and in good condition, 
having 45 feet width between ditches for the most 
part. The route, without being dangerous for high 
speeds, has a series of long and steep grades which 
will afford a good test for the cars. In this case no 
part of the road will need to be neutralized, seeing 
that it passes the villages, which are insignificant, at 
its full width, and is not narrowed anywhere. This 
is an advantage both regarding high speeds and ab- 
sence of danger. The Automobile Club will no doubt 
decide upon the best circuit for the cup race before 
long. 

It is proposed to organize a series of competitive 
tests for electric automobiles in Paris, with especial) 
reference to electric cabs, in order to stimulate the 
interest in this class of vehicle and show the progress 
which it has made within recent years. The first con- 
test of electric cabs, which was held in 1898, did a 
great deal toward promoting the interests of electric 
cars. It seems to be the general impression in France 
that the electric automobile is very expensive and can- 
not keep up a hard service in a regular way. But in 
the present state of the question this can be easily 
shown to be untrue, and it can be proved that it is 
cheaper than the horse vehicle for city use. It is 
stated that it costs only half as much as the horse 
coupé and besides can stand a daily service of 30 to 
40 miles, which the former cannot accomplish. The 
former objections to accumulators, their fragility, 
small capacity, and heavy weight, can no longer be 
urged, seeing that there are now in Europe nearly 
a dozen types of battery which are solid and light. If 
the actual facts can be brought before the large cab 
companies there is no doubt that they would seriously 
consider the question of replacing horses by electric 
cabs. The experiment was tried a few years ago, but 
with a type of electric coupé establishec on the old 
lines, and it did not succeed. But there is no reason 
why it should not do so at present, in view of the 
recent progress which has been made. America is 
taking the lead in the matter of electric automobiles, 
but this is to be attributed to the widespread use of 
this type of machine rather than to any superiority 
of manufacture, and it is hoped to secure a like suc- 
cess in France, if the question is properly promoted. 
There are a number of first-class cars now manufactur- 





ed in or near Paris, such as the Krieger, Vedrine, 9 
Jeantaud, Gallia, Electromotion, Mildé, and others. @ 
A concourse of electric cars therefore seems to. be in & 
order, and it will bring cut an interesting series of ~ 


official data as to the modern electromobile, especially — 
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as regards electric cabs. “a 
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THE QUEEREST OF CREATURES,—I. 
BY J. CARTER BEARD, 

The merely casual visitor to the New York Zoologi- 
cal Park hardly finds much entertainment in watching 
the lemurs as they lie sound asleep all day long dis- 
tributed about the ample inelosure allotted to them. 
But as daylight fades, as the last visitor leaves the 
building devoted to the Primates, and all the baboons, 
and the red-faced Japanese monkey, and the green 
monkeys, and the prehensiletailed American apes 
lie fast asleep, the fun in the lemur cage begins. 
Such kangaroo-like hopping about and leaping from 
perch to perch, such odd gestures, eccentric gaits, and 
queer attitudes, and such wide and lofty tumbling sure- 
ly are never seen elsewhere. Though there are only 
the nocturnal new world monkeys to watch and ap- 
plaud, if not to emulate, their feats, the lemurs carry 
on a regular circus until the dawn of another day 
sends them back to their slumbers again. 

The sole exception to this state of affairs is perhaps 
that of the common ring-tailed or cat lemur (Lemur 
catta) which at any time 
of day is quite ready to be 
fed or noticed, and which 
goes to bed with monkey- 
dom in general. The ring- 
tailed lemur is an excep 
tion to the rest of his tribe, 
not only in keeping awake 
during the day, but in be 
longing to a species that 
lives upon the surface of 
the ground, among rocks, 
instead of passing an en- 
tire lifetime in the tree- 
tops. 

The great tropical wood- 
lands, wide as the torrid 
zone, shelter strange crea- 
tures, which, in addition to 


their extraordinary ap- 
pearance and habits, ex- 
hibit puzzling structural 


similitudes to others be- 
longing to different orders 
and even to a different 
class. In some cases, 
these similar creatures 
live upon opposite sides of 
the globe. The name 
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latory system occurs in the legs and the arms of the 
animals under consideration and nowhere else except, 
strange to say, quite on the other side of the world, 
in the sloths of South America. To animals possess- 
ing it, this rete gives great muscular power in execut- 
ing very deliberate, gradual, almost imperceptible mo- 
tion continued for a long time. 

Like the bats among the mammals, and the blue 
crowned parakeet among the birds, the lemurid pos- 
sessing a rete mirabile, or plexus, as it is sometimes 
called, reposes and sleeps hanging from a bough, head 
downward. An automatic arrangement of the flexor 
muscles above the knee, analogous to that which 
adapts the claws of birds to retain their: grasp upon 
a limb, or the bats to hang suspended from a bough, 
enables these animals to do this. The rete mirabile 
assists in making this, their favorite position, the one 
in which they can secure the most perfect repose. 

The lemurids thus constituted are called the slow 
lemurs, and well deserve the name. It is possible 
that they are the slowest of mammals. The fact may be 


THE SLOW LORIS (Nycticibus tardigradus.) 


This is said to be the slowest-moving animal in existence, 





Phosimii applied to the 
lemurs and to lemur-like 
mammals, as well as the 
German name Halbaffen 
(half apes) indicates the 
position of the Lemuridz 
at the foot of the Primates, 
and also the fact that they 
are half apes only, the 
other half being peculiar 
to the species and differ- 
ent from all other mam- 
mals, or showing apparent 
affinities to alien groups 
of animals, sometimes 
much lower than them- 
selves. There are, for in 
stance, among the lemurs, 
species in which the differ- 
ent parts of the hands and 
the feet are so divided as 
to form two lobes, re- 
sembling in shape and in 
function those of the 
chameleon. The lemurs 
thus distinguished creep 
very slowly toward their 
prey, taking a secure hold 
of a supporting limb or 
branch with one hand, or 
with one foot, before 
bringing forward another, just as does the chameleon. 
The round, protruding eyes and the slow mechanical 
movements of the mammal remind one of the queer 
lizard mentioned, while the insect-feeding habits of 
both are identical, except, indeed, that the chameleon 
hunts by day and the lemur by night. The latter even 
possesses a second auxiliary tongue, which can have 
no other purpose than to aid the creature in catching 
flies, just as the development of such a member assists 
the insect-catching lizard. 

A very curious formation, consisting of an arrange- 
ment of the blood vessels, called by recent physiolo- 
gists “the wonderful network” (rete, mirabile) belongs 
to all species of slow lemurs. The limbs of animals 
having this peculiarity, instead of being supplied with 
arteries and with veins with long branches, as is the 
case with mammals generally, are furnished with two 
series of blood vessels lying closely parallel to éach 
other, one series being of hair-like tenuity and the 
other somewhat larger, joined to the first by short, tu- 
bular projections. Such an arrangement of the circu- 











RING-TAILED LEMUR (Lemur catta), 
Unlike most Jewars this variety hunts daring the daytime and lives among rocks and caves instead of upon treetops. 


stated, in order to allow the reader to appreciate prop- 
erly the extreme slowness of these animals, that one 
of them, not belonging to the slowest species of the 
group, when timed, took exactly thirty-two minutes 
and three seconds in moving across a space of four feet 
toward a roach that it was endeavoring to capture. 

The particular animal referred to was a siow-paced 
loris (Nycticibus tardigradus) belonging to an Asiatic 
genus that has quite a considerable range, extending 
as it does from Java, and Sumatra, and Borneo, and 
quite possibly some of the Philippine Islands, through 
parts of Hindostan. When its progress was timed, it 
advanced “within ten or twelve inches of its quarry, 
rested upon its hands, drew its hind feet gradually 
forward until almost under its breast, very slowly 
and cautiously raised itself upright into a standing 
position, balancing awkwardly with uplifted arms, and 
then threw itself bodily—not upon the insect, which 
was off and away like an arrow from a Tartar’s bow, 
but upon the spot the roach had occupied half a sec- 
ond before,” 
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leaves, tender shoots, and fruits, it might be some 








what difficult to understand how, with the method de 


scribed, which is without doubt its habitual manner 


quarters, to enable him to vary his 
The adaptive parallelism between 
the sloths is by no means lim 
of the blood vessels in the limbs 
slowness of their movements. 
asleep, their exclusively arboreal | 
awkwardness, and almost entire 
the ground, and the abortion of the 
of the digits upon the hands and the 
the exceptional form of the placenta, 
by no other kinds of mammals, are all 
the families of the Bradypodide and the Lemure 
The nocturnal habits of le | 
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the light to be admitted. 
The pupil may be called 
the window of the: eye, 
and the tris, the membrane 
around it, the curtains that 
shade the eye. ; 

In sunlight these cur- 
tains are almost wholly 
closed, shutting out the 
superfiuous and injurious 
glare; but in the evening 
they are drawn aside to 
admit all the light possi- 
ble, thus contracting the 
part of the pupil visible 
until it appears a mere slit, 
or enlarging it until it ow 
cupies the whole or nearly 
the whole of the eye-space. 
But besides this, there is 
what is called the tape- 
tum, an area in the col- 
ored coat of the eye whick 
acts as a concave reflector, 
collecting and making the 
most of the faintest glim- 
mer of light, so that at 
times the eyes of animals 
possessing it glow in the 
dark with what appears a 
phosphorescent Juster. In 
addition to all this, there 
is in the siow lemur an 
arrangement of unequally 
developed fibers encircling 
the lids, which cause them 
to close obliquely outward 
and inward instead of 
shutting down from abeve 
in the usual way. This 
gives the slow lemur the 
very strange, uncanny ex- 
pression peculiar to the 
creature when seen by daylight. 

(To be continued.) 


Preserve Your Papers; They Are of Permanent — 
alue,. 
By taking a little trouble, when a paper first comes 


to hand, it may he preserved to form a permanent and 
valuable addition to the reading matter with which 
everyone should be supplied. We furnish a neat and 
attractive cloth board binder, which will be sent by 
mail, prepaid, for $1.50. It has good strong éovers, 
on which the name ScrenTIFiC AMERICAN OF BCIENTIFIv 
AMERICAN Supriement is stamped in gold, and means 
by which the numbers may be securely held as in a 
bound book. One binder may thus be made servicaable 
for several years, and when the successive volumes, 
as they are completed, are bound In permanent form, 
the subscriber ultimately finds himself, for a moderate 
cost, in possession of a most valuable addition to any 
library, embracing a wide variety of scientific and 
general information, and timely and original fllustra- 
tions. Save your papers. 
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. produces a comparatively short metallic cireuit examples, if an engineer falls to heed a warn- a to = to + ae Box covering machine, P. 8. Smith ....... 778,805 
Ot low resistance. Bach station ly provided with | ing presented, the brakes are automatically ap-| his ‘turn. Box say strip, 3. Br Stokoe nen... ROD 
& reyoluble commutator actuated by the weight | pied. No false alarms can be given. Buyers wishing to pu icle | Boxes, trays, cartons, ante.» corner joint or 
tised in our columas will be furnished with stay for, L. A. Dunbar .......... +» 778,533 
 — of or earrying meaty Somes signal or * eal light, 8. N 778,720 
Ree oe eS sis take ikstacesnantenee bess 
Brake rod aut fe slack adj 
Special Written Information on matters of personal| Jones ........--.+++- adie cosedase 
rather than general interest cannot be expected | Brick ki Da Sie EE acc nccaceve veceseets 778,441 
without remuneration. | ne, 4 J. ne bshae% senses 358,488 
Bronze or 
wee — ee ye ° ms Soteewad to mag be Broa G. B. , Bobmidmer esses; sane Se 778,510 
> office. each. “ ‘ameron. 
Books referred to promptly supplied on receipt of| BTM back eed ad Plugging mache, 
price. os ne ms | em og Dressler & pues 
marked or labeled. = — seat, hy’ Gon weabecsecd } 
Bu board, F. Howard ; 
Batton, 0. L. Henerlau i 
socket member, 4 
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(9515) J. H. B, asks: 1. How is it! | Cabloet, A dinpeosingy ©." We. ‘Tretay 











possible for a horse to receive a severe shock | } Sotente . - Bere 
: by stepping on the track rails of an ordinary | ¢ i wee” Angst Gesbeck... 778,: : 
INE.—W. D. Bucn- ; MUNN & ©@, [electric road using overhead trolley? I pair) Chimera timera’ sitter. 1 ais Do open side ‘Sia 
W. D. Bucurs:, Jn, of a well-authenticated case of this kind. Has | #4 wears, 2 we etee essere cseses 8, OTS 
; : lat to gas Marme Iron Works. Chicago. Catalogue free. the nearness of a car anything to do with! i. mill, J aching, < ie, Sees. Ee » 
and more particularly to 17 


that Bo. 6208.— ented. 0 of shont it? How could a circuit through the horse be pees parade, Ti, % i cht 
are ee eal pein phous Mw ‘nok long and 1-16| completed? A. We cannot give a decisive judg. | Cap armor piercing Soedeetiion, C. Davis 778,225 


beets while they 
object is to provide a ment regarding the horse receiving a shock | Car, B. W. Summers ........-.---+--csees5 778,384 
bests and to construct | 4U?*—Durves Power Co. Reading, Pa. by stepping upon a rail of a trolley line, It |" gaitey  ’, Toumle Aeck stock, 3. Boog a37 
that it be Ne. or manufacturers of an|may be said that many suppose the horse | Car brake, railway, W. L. Porhee.174, 208, 778,438 
ee may be pro-| ,tegetJctunee ee to be peculiarly sensitive to the electric eur. | Of an tc Ween en Heres 
, Por logzing engines. J. 8. Mundy, Newark, N. J. rent. Its tron shoes with nails reaching Into | Car coupling J McWattere ee 55. ew 778,700 
. aceraterine 6364 .—For manetog eres of hot/ the Inmer portion of the hoof are thought to| ©** frame « resections wd 
——— ‘apparatus. leet, four GU wees 06 cece s sescncossccsevocces 778,364 
Susorect. stories sd hades facilitate the entrance of the current into) Car frame, railway, |W. F. Kiesel, Jr y 
Ken 


APPARATUS. —W. §.| “©: &" Metal Polen. Indianapolis, Samples tree, | !t# body. Again, there must have been a dif- | Ses, “aeome Baie oor, J. fh 


ee ference of potential between the rail and the Car, railway, H. J. Baya 
Va. ‘This invention is an| , 'equiry No. @ Sr eoaiiene Ea alate eee lL etincent ground eudiclent to bredece 0 cur. Car replacing device, PG. jones 
the apparatus for use in| ote, rent through the horse when he stepped upon | Car seat conan 7s. 
for similar operations, and’ Perforated Metals, Iarrington & King Perforating | the rail with one foot, and thus made a path | Car, stock. W J. Schuma ; 
to the cyanid pro-| Co,, Chicago. of less resistance to ground for the current | Gar coteeter Wineet g evice, ii Witt: eas 
or sliver, although the walter o best and latest im-/than was afforded by the earth in contact | Car window, H. F. Vogel ............-+++ 778,517 
‘ with the rail. If these several conditions; “*™, motor farm ees ieee a Canara.” 118,451 
and is particularly adveatage- mao AA gg Mohy. Over Mfg. Co., 1 Bell St. wore realized, a horse might receive a shock | Cerbons, utilising waste ends of, R. Peters 778,703 


slimes, 1. ¢., the very fine | Chaarin Palle, 0. between the rail and the earth at its side, 2. Carhureter, M. loqwensteln | °.-...-+- +++ HL 9 “| 


grunts carpine shoe! sive complete cSorith Sevel ganr and PY, | What would be the effect of varying the re-| Carpet fastener, stair, 0. . Kareher........ 778,586 


sistance in the secondary of a transformer, the | Serticee child's, Seer Ge. eae 
EB. 


, Man. The alm of the inventor is | Adding. ea primary of which is fed by a constant current | Carriage curtain, ete., fastening, k 
@ means or device for cleaning stove- Feit & Tarrant Mfg. Co., Chicago. transformer. Please state effect on lamps on ne Ry jack ‘imac, 1. Bains ebae's yre-00s 



















































































« tases 778,645 
| ehimney-fues, so constructed that it | —for a welding machine cirevit B and explain action In full. A. We! | Carriage nen ows Pond .....+0: 778,330 
to be conveniently inserted in enfeeet bare trom a to be tool have not seen the arrangement you show in| Grey a. SAE ood cartier ee wisi 
from the pipe or flue, The chief ' : ont cut tactured by the | Y°UF sketch, a variable resistance in a trans- A gy Fe . ae eae taal | 
& scraper consisting of a metal) |... sty. Co. Box 13; Montpelier, Vt. former cireult, in multiple with lamps. We Coment® *‘Mlocks or ee aa Ee the 
Which ts eo attached to 4 pane. there alzgmigs @300.—For makers of the Poulsen | #¥¢ Rot the means for testing the arrange- Cement rinding infile, air’ separator for, a 
adjusted re men seems Hi SOON ebb Secale ton chedesevoces x 
“k be - pee: pene ” m ete noe seg sel pas Be renee Cement kiln, rotary, G. H. Sharp ....... + 778,612 
or at ah os a a as — Me Robert W. Hunt & Co. bureau of consultation, chem- papain 9 page ve, would sho yer Ceompeatl for’ cil leather, ete., CO oe 
ovepipe and | aan ne tone ond Sagem. ‘The Rookery, | t mps, and as the resistance was cut out, posit! gt “Spganpete ageing i 
the lamps would give less light, since they Centrifugal machine, 3 3. é Morrison 22 Tei8 
A. Monenovss, aaah ues would get less current. a and couch, combined, J. A. 
are mars. MIRE vasa nkcoseyeccacetsrecsstc 778,290 
3. The purpose of the improve- ~ Chimney cowl, P. de Bheley atthe cise Fiabe 
provide a spring-supported rest OF | ne celebrated “ Hornsby-Akroyd” Patent Safety Ot) Sen ae Ws Wimeniiee 1c s.- coe ra 978,277 
constructed and suspended that a neino io bails by che De La Verune Machine Company. INDEX OF INVENTIONS | or. candle . H. G. Hess: : 778,581 
formed beneath an opening in the Foot of Bast 138th Street, New York. Chute gate and operating mechanism, bin, 77a,208 
which saddle is connected with the! faqeiry Ne. 1.— bination dynamo © 1 7 pe lectric, W. P. Carstarphen, 
“at front and rear of the opening and autd fascilan ctgine for an eloctete pant: For which Letters Patent of the me peat a tee en cotter 778,444 
with an upholstered seat shaped to| | baveevery facility for manufacturing and market- pene ES | eS 778,374 
ing hardware and housefurnisbing specialties. Wm. ring, J. & Ly at a aa 778,373 
fresdem tothe lower limbe when MeDonald, 190 Main St., East Rochester, N. Y. United States were issued Clock. gra alarm, J. A. Wozencraft Fra ant 
sectals he frame fem 6B | tee Ba, as cds oak Clock winding machatism, W. M. Fulton .. 178,237 
hat a epring-controlied ac- bed machines for for the Week Endin Clothes line pole or support, H. 0. Brecken- 
Obtained tn vertical direction while pi dg 
oe et. cree ets gS Ne ee ee ee SS A SN oe ec cau sar b ees ova vey > need acess 
The SCIENTIFIC AMERICAN SUPPLEMENT Is publish- Cluteh, F. A. Brownell 
swing ly. December 1 ater @ . W. Pe 
s _—— tng 0 prectical neree of tlustrated articles om expert 37, 1904 > tp agg 2 2 real aiamebaetitee 778,804 
mental electro-chemistry by N. Monroe Hopkins. ane 6460 B6énihO Saat © ve Sa SP na Cc. R. Groff..... ieee 
© a BOOTED ccc ew etre weer ewer eeereeee 
Mouschold Utilities. ; Jequiry 5. COT B—Ter, mapetecturere and job- * omb starters, gage i for cutting foundation, ati 
BEE nce cvccsccesesece 5 
CLOTHES-RACK.—N. M. Cornwa, Frankfort, | gicce metal. any kind, out, furmed any shape Dic | (8¢* note at end of list about copies of these patente.) | Compoting B®, S Hi. iicimick, relasue |12°296 
Ohio, . Mr. Coyuer’s improvement is in that) | making, wire forming, embossing, lettering, stamping, Concrete conetruction, oT pert. Genvesee se 778.403 
Class of racks having a series of hinged or punching. Metal Stamping Co., Niagara Falls, N. Y. Pen ng . Eis -prorge OR | 
Accumulator Guillaume. 178,450 | Concrete’ walls, molding form for, EK. B 
pivoted arms. adapted to be extended hor!- airy = For parties to manufactare « AcetzTantiey -phenet in, “aaking. . & ere iss ince vias +c cve'ese | 
soutally and radially or folded in vertical bag water bag, strong enough to MDs atid cadvssvidadaiterses $s acts 778,556 | Conduit, flexible, A. J. Hoskins aay 
position paraiiet to each other when not re-| nee} peeeeuce. wre. ate | Connecting Pe eee --- 
quired-for use, He has combined a series st We manufacture gasoline motor and high-grade ma "*. 77m,656 | Conveyer, 3. M. Wixcel .................. 7% 
sock hinged arma with a box adapted to con-| °hivery. castings Dest quality gray iron, Select pat fa en 2s betes | 
tain them when not in use, the swinging cover terns, and set ua ¢ prices, Brentior inven Works or Suet ge : rE [vee ......... q | 
ee deer 4f the ben being Sdapted to onpport Buftalo, N. Y. 178,447 | Corn gatherer, E.. E. Hollis ine oi i ide 778,663 | 
the arms horizontally in position for use. | of SSSU5Z Ne), 987 3 For makers of medicinal ta | sasiie’ 3. agen so TmmBae| jie eererredreneetee terres oo 778,588 | 
, ae . . rs. +. hy OTTO Gin, ¢. EB. URCOCRMATN «.nccseceves eee 
apie Manufacturers of patent articies, dies, metal stamp- Air Ex or heating apparatus, G. Ep- sania Conpiing. oe ‘it * one : | 
Machines S84 Mechanical Bevices. | ine. serve mache Tries Manatsstaring Company, 12 | Album. foldiag’pictire, A." G. ‘idergren:. 116.353 | Crane,” W. x, : Pa masses 
DEVICE FOR MAC ¥ ee . €, ‘ “ream ecparaior., arke ... bes a 
rig re! Poe a South Canal Street, Chicago. Amusement device, “0.08. emer we = S02gh, Seperoter * p ine - 3 m 778, t 
. coh a Inen For makers of wood aloohal | 4 on te ag ge AL ze ‘Byeeex mite, ete:, machine for fo Lap > 778, 
pecially this invention has teference to the ard newt not sien paint macbinery and feit Sor | dateel Gree 3. Weekes 2 TIRTT | Cuft bolder, A. P. Gitien .2220222200000000. : | 
class of suction devices or apparatus employed Asphalt treating apparatus, B. 8. Troxal.. 778.658 | Culttvator, o TES SM Ase soda ndnesenaee 778, ; 
im the tnwscon of Jute Ad chr Duin | To Cen tarry Comment, mmo stat tga RaQ PN |Cage id = 
for the purpose or withdraw o to into communicatinn Bogart ...cccccccccesneccscccccecsesss 778,027 | Cultivator, corn, H. Funkner 17 ; 
_ therofrom as much as possible the moisture | ¥#2 merchants requiring shipments of scrap tron. | Automobile, ete., spring, J. W. Neemith. 778,460 | Current motor, W. ; i { 
therein (previons to the deli of chain cadie, old burse shoes, anchors ant general hard | Automobile steering mechaniem, F. H. Curtain pole, W. H. Cutle 778,568 P | 
contained ' ; Woy Ot | oe ae mow endeld. Raterenend: The Union Rank of |, BOSE <ceeerec cece ieee oe 778,626 | Curtain stretcher, Carlson 778 3 : 
the pulp to the driers of presses therefor), Antomeniiee, and shifting bat- Damper chains, ete., Repectiog i 
and te intended as an improvement upon the Seotland, Limited. Scotland. i tery -~ HH. ei. Whiting souennekeese nnne e.F Fone yg t > Pe ie a Py 4 E ; 
ie $ i No. 6377.—For manufacturers of voting Lo removing sce Tom, 7a.sas | Dental fol. B. Boranten ae A 1 
forth in former Letters Patent mg a =. A PPE Tass ert ©, Dereutgnen ++ Be a 
; Patents sold. No advance fee charged inventors. & | Axle, car. bs ig omy 778,299 Dials! carbivols, making. + * 778,243 i: 1 
Homan ‘ashbington Chicago. Bag fastener, Elgen Dispensin, a ‘| . [oe 
a om, mw *, ma. Bag frame handle attachment or fastener, = aged pore eaned oe onde hh bon ate ol TT8,7170 7 
PR 4 Mek For makers of bicycle attach- * 9 be agthpsaronsysy»éoosieses pe cae hale Beds" BE. L. Reed - eee { } 
Robi splay and, J. FP. Riedy ....ccccccccccce 4 
Baling prves. Clark & Beach Domi os Stings as 778, 
EPL med EA I aaviee, bare Door automatic lifting "antian. trap, H. Tes- nis 
Balla, ren grease or oll from Door, flexible, Dodge & Miller ............ TS, 
‘ Fobnaton Pid tai: ai Dene ndow securer, 4 F. Fay.....-. 778.823 
G. Arenta, Mierecvasesedese Te ope, G. Walter ......rcvecersccccess 778, 
Ba other like articles, ¢ Draw tering device, H. Tesseyman. 778.514 } 
io pee eae , W. A Peet BS 6 ERE L 
DE ean aes ok ae.neine 7. a A shaft, G. Geraerdts ........ Hatas 
es Duplicating apparatus, Kla' i 
Rp, SRB 
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Elevator safety clutch, A. Whelan..... %, 778,616 
Engine. See Internal combustion and air 

e 
Engine, G. ©. Cannon .....+-sss+e0% 
Engine igniting aeviee, internal combustion, 

F. fc WS waenccossoccceusoeus > 

e r, internal combustion, F. 

TMMRGBCOE o5.o os cccccosedecsecevecscces 
as regulator, explosive, K. Rein- 


Engine starter, gas, J. B. Morrison ...... 
Engine superbeater, tS, “Huber & Ul- 


Extension table, J. F. Arnold ........-..+++ 77 


Eyeglass nose guard, W. D. Fennimore. 
Eyeglasses, spectacles, or the like, mounting 
for frameless, J. E. Boyle........+++. 


Fence post, ce t, B. 
Fertiliser: “hstribator, wp ivehs canes 
Fertilizer distributer, M. H. Meyer ‘ 


‘| 
Fire extinguisher, * "O. Battelle 
Fireproof shutter, P. Schroder 
Fish bar clamp, W. 8. — 
Fish lime float, W. H. Jacoby .....--+-+«++ 
Fish plate qnee. RR. wl adjusting, 
Fishing reel, i ‘T. Howard ccccccssscsccs 
Fishing reel, A. F. & W. Meiaselbach, Jr.. 

Fishing tackle, T. Rud ........+-eseseseves 
lash pan, automatic, G. P. Wrigley...... 
Floor and bedstead, combined, J. Pejcbar. 
Flower pot clip, J. A. Kramer Ssagheseesed 
Fruit grader, R. Strain, reiesue........... 
Fuel ae making same, artificial, G. W. Her- 
Funnel, automatic, R. L. McBwen..... eveve 
Fuse switch box, ogee L. W. 

Garment press, W. T. O'Brien 

Garment eu 
Gas warner, B, Sabo .ccccccccscccesesces 
Gas burner, M. J. O'’Rielly .............4.. 
Gas burner attachment, W. Kohn........ 
Gas burner, ofl, J. L. Hague ........+. * 
Gas burners, mantle for incandescent, 










- 778,504 
778,580 
Gas generator, water, A. G. . TI8, 
Gas pressure device, C. Holmok ......++++ 778,784 
Gas producer, 8. T. pe et al...ssss 778,614 
Gas geeSecsr poker, W. B. Hughes........ 778,827 
Gas t —— pa 5 valve for control- 
ling the flow of, T. Redman .,........ 778,332 
Gate, Miesse & Landis ...........csceccees 778,324 
Gear for ‘. --~ a J prime movers, eqnpal- 
MBA VOR ccccvecvccgeshonsers 
Gearing, * change aed. W. F. Rice........ 


Glass grinding machine, Goehri & Troche 778, 


Glass molding apparatus, G. A. arsh .... 
Governor, centrifugal, O. SoMa: 778,248, 
Grate, A. B. Johmeon .....sccepscescecses 


Hackling Bae. % ieee & Fremaux..... 
ae bp SGD Cc akvecdesewecceccesevnces 
ndle bar, spring, J. H. Dunsford........ 


eee counting mechaniem, graii, J. 
Nicht 


Hat, C. T. Fi EO occ cc ccccsscsestece 
Hat fastener, W. Cc. von Castens. 
Hay ricks, ete. a paratus for fastening or 
ng. Ww MITINGtON 2. cance scceeee 
Heater, N. |W. Dimpeey  ..-scvcesavceses 


Hinge, separable, G. H. Schiek .......... 
Hoistt and conveying apparatus, EB. M. 
Hoisting apparatus, L. Mose 
Hook and eye, B. Freedlander 
orse blanket, E. Weldy ° 
jose coupling, J 
“beeen! om burner, C. : 
ydrocarbon burner, L. K. Leahy, reissue. 
reverent, making, Behaghel & 




















Indigo. ma ian, 
Insecticide, J. H. 
Instrument or other a @. Rebmann. 
Insulating and suspending device, J. Sachs 
Insulating materi and producing same, 
F. Bruening .osesccccccssceesecss 
Ingulators: te cross arms, device for 
ing. M. Lock 
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Ironing board and step ladder, combined 
Bo. MEMEO pan dbenacs vécrcoosseneses 
prvignting @ ratus, J. H. Martin........ 
ack. arriage jac 
Jar wrench, ” D nccucscascesents 
Knitting machine stop motion, . 8. Forry 
Lacing — Ba my | machine, F. Peck 
om @- older, Tetaie, L. H. 
Lamp, Slectric are, A. W. Hendricks...... 
Lamp, flash, I. G. os ~ 4 cboccesscoeeee 
Lamp holder, A. C. 8. Rue .......--ssees 77 


Lamp or generator, acety Tene, Bw. Moreau. 
Lamp post, street, TRIB... see 
Lamp. socket, ~~ Bh Sibley +2 Lats, 
Lamp socket, shade holding, H. T. Paiste. 
Lamps and energizing and lighting same, 

means for supporting electric, W. H 





WOE Sn cca scdosncceccvcncsobece . 
Lantern, W. H. Foulkes .......6.csecces 
Last, shoe, W. ©. Porter .......sccccces 
Level, line cighting, T. Sandbrook.......... 
Level, plumb, bE ~ cbadeccccsivnn 77 
Linoleum, a L. w. , spanedonnia 7 


Linoleum, manu facture of, a 0. Gripp.. 


Linotype machine, J. R. Rogers ........... 
Lageee __eeneatan, aatsliees. Dierks 
mann 





Leading device, 

Lock, Tabb 
Lock, FP. Ubi 
Lecomotive, G. Thoret 





ae bad weaving pile fabric, W. G. Hart- 


loom tas a ‘holder, Si % “ees FANE 
ree A shuttle checking means, J. ©. 
Leon stepping device, . Howard......... 
ier 5 we up mechanism, W. 58. - 





Labrieator, Bed PUREE nev eeces ee 
Magnesium, production of metzific, 


77 
Mail bag none a A. Jobnson.... 778.671 
elac i 


Manacle, A. UL. Nel@on ...ccccccseccececs 
Manifolding device, B. J. Rosewater. 
Manure leader, A. 8. Milne juan 
Massage apparatas, electromechani 
bratory, C. Adems-Randall 
Massa electromechanical apparatus for 
vibratory tory, ©. Adams-Randall ......... 








hapten 





are 
Send for Catalogue. 


BUFFALO OD., Mrs, 
272-274 Michigan St., Butialo, B. Y. 





#233 | Induction (ils 


apanhnwe «+ 778,722 
Tecomotive tire gage, Guinn & Andes.... 778,41! 
Log turning mechanism, W. M, Wilkin... 778, 
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tablet holder, J. W. Ourrier .... 
Pelescope. prismatic, H. C. Muatin ........ 77 
Pesting apparatus, W. J. Keep ........«.. 
Thermostat, Goldstein & Rice .........-..-. 77 
we 4 — ae and recording machine, J. F. 
Tile, building. P. J. 

Tire or other flexible tubular article, 








. Marks ........ 778, 
* protector, wheel, C. A. Worthing- 
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Tube cake and cutter, H. F. Weinland. 778,737 
retus, Wiketrom & Morse 778,816 
forming and sizing closed 





B. Miller 
Typewriting machine, G. H. Morse ....... 778,900 
Typewriting machine, C. F. Laganke ...... 778,404 
Typewriting machine platen equipment, 
Dr Suh tis ta cate ugetabetesennet see 292 
. w. prague poogedsuace 778,765 
Vaccine — d waking i. lackleg, BE. M. 
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Williams’ Shaving Sticks, Shaving Tettete, 
Tepe Waters, Taicum Powder, 

* Jersey Cream Toilet Soap, 
ete., everywhere 


THE J. B. baton al 
YOU WILL NEVER GHUGK THIS DRILL 


“INTO THE MELTING POT” 
Well Finished 
St. 
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Any size up to 1" diameter, 3’ 
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Write for free book, “Can I Become An 
ELEOTRICAL ENGINEER INSTITUTE 
A, 840 West 264 8... New York 








EXPERT asc macninisTs 





Medels, 


Moulds, Experimental Work 
INSTRUMENT MAKING and SMALL NACHINERY 


Taos. H. Hart & Co., Charlestown, Mass, 














Inventors and wishing 
effectively circulars and booklets. 
a pS EO St. Louis Exposition, 14x20. on 20x24 paper. 
C. L. WRIGHT & CO., 132-4-6 West 14th Street, New York. 


PRINTING THAT BRINGS RESULTS PAYS YOU 


attend to every detail of Writing, Illustrating, Printing and Binding Booklets. 
manufacturers to sell_or exploit their patents can do it very 
furnished. Send 8c. 
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DETROIT AUTO-MARINE CO., 76 East Congress Street, Detroit, Mich. 
| Formerly Detroit Lackawana Co. 


weet “AU TO-MARINE MOTOR” $37.50 ox 


ight 37 i-2 ibs. Height 11 1-4 in. 


CONVERT. Your ROW BOAT INTO A LAUNCH 
at 1h. p. 
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---- -f five times as 
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GAS & GASOLINE ENGINE 


BACKUS WATER MOTOR, cheapest power known. 
Write for circular and prices, 


BACKUS WATER MOTOR CO., Newark, N.J..U.S A 











ELECTRIC PLEASURE VEHICLES 


ieee Sern cee «2 Use, Ideal 
Summer, Remove the Top 


ELECTRICS 
S) Ui: 3 


POPE MOTOR CAR CO. 
Indianapolis, Ind. 
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